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Translation [machine] for JP 11-300215 



CLAIMS 



[Claim 1] Titanium oxide particle;; light catalytic particle which is equipped with at least one sort of 
metals or the alloy which covers the front face of said titanium oxide particle so that a part of front 
face of said titanium oxide particle may be exposed, and which is chosen from silver, copper, zinc, 
and nickel, and is characterized by the particle size of the; aforementioned titanium oxide particle 
being 1 micrometer or less. 

[Claim 2] The light catalytic particle according to claim 1 characterized by said alloy containing both 
copper, or both [ one side or ] only a total of ten to 50% of the weight further including silver. 

[Claim 3] Said metal or alloy is a light catalytic particle according to claim 1 or 2 characterized by 
being covered by the front face of said titanium oxide particle in the shape of discontinuity film. 

[Claim 4] The light catalytic particle according to claim 1 to 3 characterized by the particle size of 
said metal or an alloy being 0.1 micrometers or less. 

[Claim 5] The light catalytic particle according to claim 1 to 4 to which the weight ratio to said light 
catalytic particle of said covered metal or an alloy is characterized by being 1 - 20%. 



DETAILED DESCRIPTION 



[0001] 

[Field of the Invention] This invention is used for disassembly of dirt, such as decomposition of the 
oil which adhered to the cooking appliance etc. especially, and a sheathing material, 
deordorization, immobilization of a carbon dioxide, etc. about the light catalytic particle which has a 
photocatalyst operation, and relates to a suitable light catalytic particle. 
[0002] 

[Description of the Prior Art] Conventionally, using gamma-manganese oxide as a catalyst, the 
approach (heat catalyst) of heating an oil together with this and promoting the perfect combustion 
of an oil and titanium oxide were applied to support, such as a steel plate and a filter, and the 
approach by the photocatalyst which decomposes oil has been used for disassembly of an oil by 
irradiating ultraviolet rays at this. Since especially a photocatalyst does not need to hold an object 
to an elevated temperature on the occasion of decomposition like a heat catalyst, need is 
increasing quickly in recent years. Moreover/it was also known that what carried out the ion 
implantation of the transition metals, such as Cr, to titanium oxide has a photocatalyst operation in 
a light region. Furthermore, the optical-pumping effectiveness is checked also with the organic 
semiconductive polymer excited on the wavelength comparatively near a light region. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if it was not ultraviolet rays, in order that a 




catalysis might not break out, since the ultraviolet ray lamp was needed and ultraviolet rays were 
used for the inorganic system photocatalyst represented by the above titanium oxide in use, it also 
had to take the optical cutoff to the body into consideration. Moreover, the photocatalyst using an 
ion implantation had the high manufacturing cost, and it was difficult to use it for a large area 
practically. On the other hand, the problem of not being so strong as an oil and dirt being 
disassembled had the optical-pumping effectiveness of an organic semiconductive polymer. 
[0004] Then, this invention aims at offering the light catalytic particle which was excellent in the 
photocatalyst property and was especially excellent in the photocatalyst property in a light field. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, as shown in 
drawing 1 , the light catalytic particle 1 by invention concerning claim 1 is equipped with at least 
one sort of metals or the alloy 3 which covers surface 2a of the titanium oxide particle 2 so that a 
part of surface 2a of the titanium oxide particle 2 and; titanium oxide particle 2 may be exposed 
and which is chosen from silver, copper, zinc, and nickel, and is characterized by for the particle 
size of; titanium oxide particle 2 to be 1 micrometer or less. 

[0006] Thus, if constituted, since a part of surface 2a of the titanium oxide particle 2 will be 
exposed Since it has at least one sort of metals or the alloy 3 which the photocatalyst activity of 
titanium oxide is discovered in the part exposed especially, and is chosen from silver, copper, zinc, 
and nickel Since it is easily excited by the exposure of the light of wavelength shorter than a light 
region or it, an electron and an electron hole are produced and it is in the condition which can 
move in an electron or an electron hole between a metal or an alloy 3, and titanium oxide 2 in the 
covered part The electron or electron hole produced with the metal or the alloy 3 is supplied to 
titanium oxide. Moreover, since the particle size of titanium oxide is 1 micrometer or less, a 
quantum size effect is produced. 

[0007] By this light catalytic particle, it is [ like ] good also as a thing according to claim 2 in which 
an alloy 3 contains both copper, or both [ one side or ] only a total of ten to 50% of the weight 
further including silver. 

[0008] With such a configuration, since an alloy 3 contains both copper, or both [ one side or ] only 
a total often to 50% of the weight further including silver, it excels especially in an oil solution 
property. 

[0009] A thing [ that the metal or the alloy 3 is covered with the above light catalytic particles by 
surface 2a of the titanium oxide particle 2 in the shape of discontinuity film like ] according to claim 
3 is desirable. 

[0010] With such a configuration, since the metal or the alloy 3 is covered by surface 2a of the 
titanium oxide particle 2 in the shape of discontinuity film, a part of front face of a titanium oxide 
particle exposes it. 

[001 1] further - being according to claim 4 - like ~ a light catalytic particle according to claim 1 to 
3 - the particle size of a metal or an alloy 3-0.1 micrometers or less - it is - making - a thing is 
desirable. 

[0012] Moreover, it is desirable that the weight ratio to the light catalytic particle 1 of the metal 
covered with the light catalytic particle according to claim 1 to 4 like or an alloy according to claim 5 
constitutes so that it may be 1 - 20%. 

[0013] Since the weight ratio to the light catalytic particle 1 of a metal or an alloy is 1 - 20% at this 
time, the coat of a metal or an alloy can cover minutely the shape of discontinuity film, the shape of 
for example, an island, and the sufficient electron and sufficient electron hole for titanium oxide are 
supplied, it excels in the decomposition property of an oil or dirt. 
[0014] 



[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 is the extention mimetic diagram having taken out and shown 
the light catalytic particle by this invention only one piece. In practice, the impalpable powder which 
consists of such a light catalytic particle is used as a catalyst. As shown in drawing 1 , the light 
catalytic particle by the gestalt of operation of this invention has covered the metal or the alloy 3 so 
that the part may be exposed to surface 2a of the titanium oxide 2 which is the base material which 
carried out the globular form mostly. 

[0015] It excites in an ultraviolet radiation region, and it covers with the gestalt of 1 operation of this 
invention in the shape of discontinuity film (the shape of an island [ Especially ]) so that a part of 
front face of titanium oxide may expose the metal or alloy which uses at least one or more sorts in 
silver, copper, zinc, and nickel as a main component to the titanium oxide particle which discovers 
an oil solution property etc. 

[0016] If these metals or alloys 3 are covered by the titanium oxide particle 2, an oxide will be 
formed in the front face or the surface section of the oxygen for example, in the atmospheric air 
which exists on the outskirts. At this time, the whole does not need to oxidize [ the covered metal or 
alloy ] to the interior, and only the front face or the surface section of covering should oxidize. 
Moreover, even if all the surface areas of covering do not oxidize, it is also good for a part to 
oxidize. 

[001 7] Thus, the metal formed in the front face or the surface section of covering or the scaling 
object of an alloy has a semi-conductor property. For example, it is 1 .2eV, and the band gap in the 
room temperature in the case of the silver oxide (Ag20) is very narrow compared with 3.2eV of that 
of titanium oxide, it is easily excited by the exposure of a light of wavelength shorter than a light 
region or it, and produces an electron and an electron hole by it. 

[0018] Through a silver coat, a part of electron emitted from the silver oxide here and electron hole 
are supplied to the titanium oxide which is a base material, and it is the front face of titanium oxide, 
and it is multiplied by the electron and electron hole which it is excited by the ultraviolet rays 
included in the lights, such as sunlight, and are generated, and promotes the photocatalyst activity 
of titanium oxide. Furthermore, since these metals or alloys have the catalyst effectiveness which 
oxidizes the organic substance also in itself, they discover an operation of the oil solution which 
was excellent with these two effectiveness. 

[0019] That is, a part of front face of titanium oxide is exposed, and the coat [ activity / alloy / the 
metal which uses at least one or more sorts of silver, copper, zinc, and nickel as a main 
component, or ] is minutely covered with the other part, and, moreover, this coat is covered with 
the gestalt of operation of this invention by the condition which can move in titanium oxide, an 
electron, or an electron hole. 

[0020] Moreover, since the titanium oxide which is a base material is a particle 1 micrometer or 
less, a quantum size effect is produced. If a titanium oxide particle is made into such magnitude 
and the above metals or alloys are covered by the front face in the shape of an island, these 
electrons and electron holes will become a reactant high thing, without receiving thermal relaxation 
with a grid. That is, the electron at the time of the metal or alloy covered on the surface of a particle 
exciting and the reactivity of an electron hole increase. Magnitude of a titanium oxide particle is 
desirably set to 0.5 micrometers or less. If the magnitude of the titanium oxide particle of a base 
material exceeds 1 micrometer, the electron and electron hole which the oxide which exists in the 
surface of the metal by which surface coating was carried out, or an alloy excites and generates 
will disappear by lattice vibration, and will stop being able to discover photocatalyst activity easily. 
[0021] Said metal or alloy is covered in the shape of discontinuity film so that a part of front face of 
titanium oxide may be exposed to the front face of the titanium oxide which is a base material. This 




is because the photocatalyst activity of titanium oxide will not be discovered if titanium oxide is 
completely covered with the metal or the alloy. 

[0022] With the shape of discontinuity film, there are various gestalten, such as the shape of the 
shape of an island, a line, and a muscle and punctiform, here. Island-like covering is in the 
condition that the metal or the alloy is covered with one or more discontinuous film to the titanium 
oxide particle. When it covers in the shape of discontinuity film, the coverage (surface area of the 
area/titanium oxide of the part with which the metal or the alloy is covered by the titanium oxide 
particle) is desirably taken as 20 - 50% of range. 

[0023] Moreover, the covering configurations of the metal or alloy in the case of covering the front 
face of a titanium oxide particle from a viewpoint of the above-mentioned discontinuity film, so that 
a part of front face of a titanium oxide particle may be exposed may be various gestalten, such as 
the shape of a line besides the shape of an island, and a muscle, and punctiform, as mentioned 
above. Furthermore, when the direction of radiation of light takes that it is not isotropic, either into 
consideration practical, as shown in drawing 1 , it is desirable [ with / the number of discontinuity 
film / one / or more / it has effectiveness, but ] to cover the perimeter of a titanium oxide particle by 
two or more two or more discontinuity film (the case where five islands are formed in drawing 1 
along with the great circle of the titanium oxide particle which carried out the globular form mostly is 
shown). 

[0024] Moreover, in order to receive the above-mentioned electron and supply of an electron hole, 
titanium oxide, a metal, or an alloy is joined electrically. It is both so-called mixture, and when 
electric junction cannot be desired, it is hard to discover effectiveness like this invention. 
[0025] It is made 1 - 20% of the weight (weight ratio) of the range of the such light catalytic particle 
formed [ in / for example / island-like covering ] in the amount of covering on the titanium oxide 
particle of a metal or an alloy. In this range, discontinuity film-like covering is attained and supply of 
enough electrons for titanium oxide and an electron hole is performed. 
[0026] Moreover, mixing of the impurity in the case of covering is lessened as much as possible. 
Electric junction will become firm if it does in this way. Moreover, a physical vapor deposition called 
the vacuum deposition and sputtering which are decompressing among a vacuum as the covering 
approach and are processed from the point of an alloy plate is performed. 
[0027] Moreover, let the amount of covering of the metal or alloy to a titanium oxide particle be 1 - 
20% of the weight of the range from a viewpoint of covering minutely to the shape of an island 
typically from a viewpoint of covering so that a part of front face of a titanium oxide particle may be 
exposed. When there is a possibility that the effectiveness of a metal or an alloy plate may not 
show up when fewer than 1 % of the weight, and it exceeds 20 % of the weight, there is a 
possibility of a surface coating metal or an alloy covering a titanium oxide particle or its floe 
completely, and losing photocatalyst activity. Moreover, the cost rise at the time of covering also 
poses a problem. 

[0028] Furthermore, the particle size has [ the metal or alloy covered in the shape of discontinuity 
film (the shape of an island / Typically I) by the front face attained with the above-mentioned 
amount of covering ] desirable 0.1 micrometers or less. This is for carrying out according to a 
quantum size effect that it is easy to move an electron and an electron hole while increasing the 
catalytic activity which increases surface area and oxidizes the organic substance by very fine 
particle-ization. 

[0029] On the other hand, the titanium oxide covered has the desirable thing of the point of 
photocatalyst activity to an anatase mold, and especially the configuration is not limited. Moreover, 
when condensing remarkably, after cracking, it uses. 

[0030] As mentioned above, a titanium oxide particle with a particle size of 1 micrometer or less 



which covered at least one or more sorts of the metals or alloys of silver, copper, zinc, and nickel in 
1 - 20% of the weight of the range in the shape of discontinuity film Industrial use is very large by 
the effectiveness of organic substance decomposition, such as an oil in the conventional 
ultraviolet-rays wavelength region, not only improving, but being able to disassemble an oil and dirt 
also in the long wavelength light of a light region, and covering to a steel plate or resin. 
[0031] Thus, while raising the photocatalyst activity in the conventional ultraviolet-rays wavelength 
field to the strong titanium oxide powder of the photocatalyst effectiveness by covering the metal or 
alloy which uses at least one or more sorts of the silver of the specified quantity, copper, zinc, and 
nickel as a main component, a long wavelength side can also make photocatalyst activity appear 
rather than the field. 

[0032] There are a nonelectrolytic plating method, physical vapor deposition, etc. in the approach 
of covering to a titanium oxide particle so that a part of front face of a titanium oxide particle may 
expose the above metals or alloys, the discontinuous shape of film, shape of for example, an 
island. It is desirable to use the sputtering method especially indicated by application (JP,2- 
153068,A) of these people's point. According to this approach, mixing of an impurity does not have 
generating of waste fluid etc. few again, either, and can cover a metal or an alloy efficiently in the 
shape of [ discontinuous ] film to titanium oxide powder. 

[0033] By the sputtering method used here, first, fluid jet mill processing of the impalpable powder 
of titanium oxide is carried out in an inert atmosphere, and it distributes to a primary particle, for 
example. Thus, heating under reduced pressure processing of the obtained impalpable powder 
which carried out distributed processing is carried out in an inert atmosphere. The impalpable 
powder which carried out heating under reduced pressure processing is taught to the tumbler 
which dedicated the source of sputtering (silver, copper, zinc, nickel, or those alloys), the container 
is rotated, the fluid bed of impalpable powder is formed, and where a container is rotated, 
sputtering is carried out to flow impalpable powder. Thus, the metal or alloy of the source of 
sputtering is covered on the front face of a titanium oxide particle. 
[0034] 

[Example] The metal or the alloy was covered with the predetermined amount of covering to the 
titanium oxide powder of 0.5 micrometers of example 1 mean diameters. To 1g of this powder, 0.1 g 
of salad oil was added, and it mixed, put into the glass petri dish with a diameter of 7cm by having 
made this into the irradiated object, and put on the sealing box gently. And with the high pressure 
mercury vapor lamp of 400W, light (ultraviolet) was irradiated over 7 hours from the location distant 
from the petri dish 250mm. In addition, the temperature rise of the irradiated object at the time of 
this exposure was about 1 20 degrees C. 

[0035] The weight reduction after an exposure estimated the photocatalyst property in connection 
with an oil solution under these conditions. The result is shown in the table of drawing 2 and 
drawing 3 . Evaluation carries out the oil solution only of the titanium oxide of the particle size same 
as comparison material by the same approach. That to which the weight reduction by this example 
exceeds 1 .2 times rather than this weight reduction noting that especially an oil solution property is 
excellent O Moreover, ** was made into x noting that the property deteriorated 0.8 or less times, 
noting that there was no improvement in an oil solution property about what exceeds 0.8 times for 
O from 1.0 or less times noting that an oil solution property is excellent in 1.2 or less times in the 
case where 1 .0 times are exceeded. 

[0036] It turns out that the ingredient used by this example from these results is excellent in an oil 
solution property only compared with titanium oxide under UV irradiation. Moreover, it also turns 
out that the thing using the alloy which made silver contain 10 - 50% of the weight of copper or zinc 
as a surface coating layer from this example has the especially excellent property. 




[0037] The same evaluation as an example 1 was performed to the same powder as example 2 
example 1 using the incandescent lamp of 200W which can irradiate light with the wavelength in 
the range of the light from infrared radiation. The result is shown in the table of drawing 4 and 
drawing 5 . 

[0038] It turns out that the ingredient used by this example from these results excels the ingredient 
of only titanium oxide in the oil solution property also in the light of infrared radiation to a light field. 
Moreover, it also turns out that the thing using the alloy which made silver contain 10 - 50% of the 
weight of copper or zinc as a surface coating layer from this example has the especially excellent 
property. 

[0039] To the titanium oxide particle which has the mean diameter of example 3 versatility, the 
alloy of Ag50Zn50 (a subscript shows weight %) was covered with the sputtering method so that it 
might become about 5 % of the weight to the done whole light catalytic particle weight. At this time, 
the oil solution property was investigated by the same evaluation approach as an example 1 . The 
result is shown in drawing 6 . According to this result, particle size is [ evaluation ] O in about 1 
micrometer and about 0.7 micrometers to evaluation being [ the particle size of titanium oxide ] x in 
about 1.3 micrometers, and particle size being [ evaluation ] ** in about 1.15 micrometers, and 
particle size is [ evaluation ] O in about 0.5 micrometers, about 0.25 micrometers, and about 0.1 
micrometers further. 

[0040] It turns out that the oil solution property is excellent in titanium oxide with a particle size of 1 
micrometer or less (range shown by A in drawing 6 ) which is in this example from these results. 
Moreover, it also turns out that especially the property especially is excellent in the particle size of 
0.5 micrometers or less. 

[0041] To the titanium oxide particle of 0.3 micrometers of example 4 mean diameters, the alloy of 
Ag50Cu50 (a subscript is weight %) of various weight %s was covered with the sputtering method. 
At this time, the same approach as an example 1 estimated the oil solution property by the 
difference in the amount of covering. The result is shown in drawing 7 . In drawing 7 , in order to 
shorten an axis of abscissa and to show it, the middle is omitted. According to this result, as for 
evaluation, weight % of evaluation of the amount of covering of an alloy is O in about 10%, about 
5%, and about 3% at about 20%, about 15.7%, and about 15% at O and a pan to weight % of 
evaluation of the amount of covering of an alloy being x at about 20.7%. Next, as for evaluation, 
weight % of the amount of covering of an alloy becomes O at about 1%, and evaluation becomes 
** at about 0.5%. 

[0042] These results show that the amount of covering of this example is excellent in an oil solution 
property at 1 - 20 % of the weight (range shown by B in drawing 7 ). Moreover, the amount of 
covering is known by that especially a property especially is good at 3 - 10 % of the weight. 
[0043] The alloy of Ag50Cu30Zn20 (a subscript is weight %) was covered with the sputtering 
method 20% of the weight to the titanium oxide particle of 1 micrometer of example 5 mean 
diameters, and this was heat-treated in time amount various at the temperature of 600 degrees C, 
and a vacuum to it. In addition, the melting point of this alloy is about 800 degrees C. At this time, 
the magnitude of a surface coating alloy was observed and the same approach as an example 1 
estimated the relation between that particle size and an oil solution property. The result is shown in 
drawing 8 . In addition, the axes of abscissa of drawing 8 are logarithmic scale. According to this 
result, the particle size of evaluation of an alloy is O in about 0.1 micrometers, about 0.035 
micrometers, and about 0.016 micrometers to the particle size of an alloy being [ evaluation ] O in 
about 0.3 micrometers. 

[0044] These results show having a good oil solution property especially in the range shown by C 
in drawing 8 , when the particle size of a surface alloy particle is 0.1 micrometers or less. 



[0045] As mentioned above, according to the gestalt of operation of this invention, the improvement 
in a property of a titanium oxide photocatalyst can be brought about, and the oil solution property in 
a light field can be raised especially remarkably. These light catalytic particle begins cookware and 
a kitchen instrument with self-cleaning nature, the application to sheathing, interior building 
materials, etc. is possible for it, and the contribution to industrialization is very large. Moreover, the 
photocatalyst material by this invention can only be used for various fields, such as disassembly of 
not only an oil solution but nitrogen oxides, or a sulfur oxide, disassembly of organic substance dirt, 
antibacterial, and carbon-dioxide immobilization. 
[0046] 

[Effect of the Invention] It has at least one sort of metals or the alloy which covers the front face of 
a titanium oxide particle so that a part of front face of this particle may be exposed to the titanium 
oxide particle excited in an ultraviolet radiation region according to this invention as mentioned 
above and which is chosen from silver, copper, zinc, and nickel, and it becomes possible to offer 
the light catalytic particle which was excellent in the photocatalyst property and was especially 
excellent in the photocatalyst property in a light field since the particle size of said titanium oxide 
particle was 1 micrometer or less. 



